Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP04/018339 

International filing date: 02 December 2004 (02.12.2004) 

Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-096686 

Filing date: 29 March 2004 (29.03.2004) 



Date of receipt at the International Bureau: 27 January 2005 (27.01.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



H ^ a # ft it 

JAPAN PATENT OFFICE 02.12.2004 



IS m # <^ * S Ifl W ^ ^ ^ ^ T IB c7) m SI * SS la ^ tL T 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m ^ M B 

Date of Application: 



2004^ 3^290 



m m ^ ^ 

Application Number: 
[ST. 10/C] : 



#11 2004-096686 
[JP2004-096686] 



ffl m 

Applicant(s): 



A 




004-3122683 



mm 2004-096686 



[lili^#fi^^l 



] 



[mmmx] 

[]^^xi±^m 
m^xii^m 

l^^Xii^^^] 



P04-0280 
W16^ 3^29 0 
C12N 5/00 

^^ijfem-:? < \tm^2- 3 0-4-211 

< rum 1-1-1 ?s^^f ©c'^Amn^^it^w^m 

^m%^X1^^fz%mr^l 11-1-10 1 

■xm. mm 

503360115 
301021533 
301023238 

100091096 

ffiH 
100096183 

5# ^-^ 
100118773 

HE m 

100119183 

40/100 

015244 
8,400R 



miE# 2004-3122683 



#11 2004-096686 v I 2/E 



mi^^i mm i 



ffiiE# 2004-3122683 



#11 2004-096686 v : 1/E 

im-^M 1 1 
mi^M 2 1 

mmmm^Mti n^-^^. b# w¥±& LxmtoMtj (o i/io~ 1/100 tc^i ^ -r ^ ir 
mim 3 ] , , 

IW:^:^ 4 ] 

Ht)|B«/hmt) ^M-Ltr^il-r S ^'^M :t 'J T ^ ^ 1 ttllllS^^^M ^ V T ^ ^ - 

mim 5 1 

tfrl5m»i* =&jfeJit:~^iai-;i)^^M •^^)r^ ^—^K RWV (Rotating-Wall Vessel) X- 

immK 6 ] ^ o 

#Mia<^Ma^R^^10^ -lOVcm^. RWVOlI|^jSK:a^'lt@5cni^ ■b;VlcML'C8. 5~2 

[ii^Tl 7 ] - « 

im^M 8 ] 

3 > 7 ;v > 'fe -2) t -e 2 ^7nit« Lf^m. ^ ^ tc-if y ^ - Lfc#iim^M 
[fi*il 9 1 

HtrfB-tillfflB^^^S^:*^ ^ $ tLfc|ffl!a-e ^ * . 1 ~ 8 v^-f ^^>0^1« bB«<^ 
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[ 0 0 0 1 ] 

:^mM it . mtm^MtiWmr t:: is ^ ^ ffl 3 ^7nSfc'ta®«^:^fe I' M 1" 

[W*Wf] 

[0 0 0 2] 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

^(Dl> t^X^^RWiRotating-mi Vessel) li. mSKm^^Lfz-M' X^^^mt^^M^fz 

fz'^xmxi%m-r^^t:^mmt^j:^. mmi^x. -^^^^m.m.M^'j^i'ji^x^^o 

[0 0 0 6] 

RWVOfifejC^, RCCS (Rotary Cell Culture System"^" :Synthecon Incorporated) ^3D-c 

iinostat>&t\ mmoymm^Mtinm^nM-t^mm^'m^^i'^ (i^iixif. #ft«2~ 

^ r g£ tii^lt^f^:^ L -C|§^ $ tLT ^, (^i ^ {J\ mmXm. 5-8 #M) o Mt^i/hm^tl 
[0 0 0 7] 

[0 0 0 8] 

mw^m. 1 1 5, 002, 390-^ 

mWJcm 2 1 8 - 1 7 3 1 4 3^ 

[#fF:fcm3l #M¥9 - 3 7 7 6 7-^ 

[# fF:tm4 ] #ii 2 0 0 2 - 4 5 1 7 3 

[#^« 5 1 ^gl#at 5 „ 1 5 3, 1 3 3 -i- 

[#fF« 6 ] 5 , 1 5 5, 0 3 4^ 

[#M=«7l *|iI#W=6, 1 1 7, 6 7 4-^ 

[#«^:S:m8l ^H:SI#I^^6, 4 1 6, 7 7 4^ 

aiiE# 2004-3122683 



#H 2004-096686 v : 2/ 



10 0 0 9] 
[0 0 10] 

o $ ^ RWV(Rotating-Wall Vessel) ^ V T ^ ^ - ^fflv^T. MI5i/hS;^^i*T-e 
[0 0 1 1 ] 

# laii ^ ^ M -t- ^ o 

[0012] 

Hf)IB^-ffi^^i3v^-c. mt^/hS:ti5^±*iiB#rBWJ^ L-cMcom:^j(75i/io~i/iooe«-e* 

t il^X i ^ a 

[0013] 

(Rotating-Wall Vessel) If ^ ^ 1 § ^ o RWV (Rotating-Wall Vessel) =l-fflVif^J^ 
'^<7):^«^j4^fi> M^iSlO^~10Vcm\ HlfeiS^KS. 5~25rpin (]t#5cm^ y 

;u) ^tL^c|5g.^$:J^^ ^>Ot?ii>&v^o 

[0014] 

tfz:^mM<D-)f'mxit^ mmm^iz. tgf-^. 7-^^^3^v'>#co«fc#^jbifsa^^ 

o 

[0 0 15] 
[0 0 16] 

^^m^m K X flit, g mw^-w^iSimi-h ^ i: < . mm^ K^m\-x 3 ^tcm^ i^^tz 
w^mm^mmir ^^t i)^x § ^ o 
mm^^M-thfzib<DM^<^^m\ 

[0 0 17] 

&.r. ^mMK^^^xmrni'mm-r^o 

AXe^Jt-fP*? JH^tT-Tt^/hfii/ (simulated microgravity) ^±^^^l5Rf^o ^vLfzM 

m^fiho -r^^^> llI^LTv> M<7)M:f3 h;vfa-t:-^$tL^;f: 

ufz mu^hMtimm] ^mm-^fi^o 
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[0 0 18] 
[0 0 19] 

2. /•^■-T^i; ^- 

o ^<DX^^j:^^4 tVT^ ^~t\^Xii. m^i^. RWV (Rotating-Wall Vessel : US 5,00 
2 890) ^ ROCS (Rotary Cell Culture System"^" :Synthecon Incorporated) . 3D-clinost 
at. ^ h ZfKm^^ 8 - 1 7 3 1 4 3 -i-. #ii¥ 9-37767^. isi li^^^f^T 2 0 0 2 
- 4 5 1 7 3^f>zmm^i^X\^^^ Xdfj:i>(D^m^^^^ti)^X^^o ^^^T'^). RWVi3 i 
t/RCCSfi:^f~^^m«fg^#x-"CV^;g, ^:v^^,#.T-^^^■Cv^^o 1 W^fc 2 W^-^ti. 

im^<^M^^''^^ ^VT^ ^-<Di3.v:^Hl-tL^^o 2tt^(f!lx.«\ 2 fi^<^cl inosta 

7G 6<J MM =^ # ^ ^ ^ M ^ ^-f^ ^ =fe ^ o 
[0 0 2 0] 

3^|§H^ co^lfe^y xm tt-C ^ RWVii. NASA^:: i o T F?S^ § ^^/i ^^^tl x. 
1 mi^<^U&:^^^ ^ r ^ ^ - XhZ> o RWVli. «|R]iRM3F^^-^M :t U T^' iJ^-l^t^ 

[0 0 2 1] 

RWV^fflv^/ciiF^c7>|if t Lv^m^ilJ^ti. ^-;'-fe;L'C0il:tli3 

CTM1£S$ tfii:@5cm<7)^ -7 ■fe;V^Mv^yitt^-t:-^tL{f8. 5~25rpm^iS 

(g) <^l/lO~l/100flKi:^So 

[0 0 2 2] 

3. 

:^mMxmk^m.m.mm<Dum-t Lx^wmmm^^'^^^o :^mmKm^^^fi^^mm^^ 

[0 0 2 3] 

4. Ifflm<^^«^# 

-So m^-^^^i^^ FBS (Sigmattm) ^Antibiotic-Ant mycotic (GIBCO BRLtiM) 

[0 0 2 4] 

$ ^'tm^'fb^iif^ffl tr^i"^. -r^-if ^ VV. FK-506-^i^i^ 

n>!>*-V >^CD^^ffimIJ^'J^ BMP-2. BMP-4. BMP-5. BMP-6. BW-7RmW-9m<D'W=}^m^ 

ffiiE# 2004-3122683 



mm 2004-096686 



4/ 



(BMP: Bone Morphogenetic Proteins) . TGF-/3^C0'»5^^ISttH^>&^^S{^^^ 

^ 1 mxit 2 -fe V ^ ;v tf ^s^i; ym.m<^ v ^mii 1 1 ^ 

^ miJWLXi^ iv^o #1::. TGF-/? tx^^f ^ y^y (D^^^-fi^ij^tfzltmU'^M^^^y 
htti, KmiJW-r^ ^tmjt bv^o ^(Dm^. TCF-yS iilng/ml~10ng/mlfSK> T^^-^f 

[0 0 2 51 - ^ ^ , 

fffiia<7>:it«J±. 3~10%C02 . 30 ~40t:. #tC5%C02 . 37t:(^^f^Tl:-tT9 - t^^^S* b 

[0 0 2 6] 

Rwv mmcm^y^j^) ^^ffl-t^J^^> -tam^io^-ioVcm^cT^stt^^ffi-e 

[0 0 2 7] 

5. ^f|0)!<^^lJffl _ 

[*Mi?!l] 
[0 0 2 8] 

(1) '^^f^-'tllS*F^«MHa(7:)pS 
'>-9-^"#|ia5ftrBl^^#lfflia{i. 23ill^<7) JW^^5& (lH) <7):^!Bi# i t^Maniatopoulos^jO 

(Maniatopoulos, C. , Sodek. J., and Melcher, A. H. (1988) Cell Tissue Res. 25 
4 P317-330) I'tteoTTOLfCo mZLfzmm^. 10% FBS (Sigmatt^) i^it/Antibi 
otic-Antimycotic (GIBCO BRLtt^) =^^tfDMEM^-3alF^ l:: t>7t: o L. iim^^^^Co 
[0 0 2 9] 

(2) ^^^'Wum^mm^nm)i^<Dmm 

±f&(DX^ ^cL-CpmLf0^f^'#®fi*fBl*^MIt^, lO-^M Dexamethasone(Sigm 
attm)^ lOng/ml TGF- ^3 (Sigma1±m), 50;^g/inl T :^ ^ yMi^akom) . ITS+Premi 
X (BOm) . 40/zg/ml L-proline (Sigma1±m) i3 J: rfAntibiotic-Antimycotic (GIBCO BR 
inM) =^#t?DMEM:^« (Sigma^t^) 10ml tc, 1 x 10^ cells/ml i: ^S: ^ J: ^ t^^S 4 
t>7t o xmW:^m y i^L< iiRWV^^M :^VT^^~ (SyntheconttSi 

[0 0 3 0] 

mW^mii. i5ml3^?!/>'V^^--7lC_h|aifflM?im0mlfrXtL. 50g■e5^FB1^'L^ LT 
'f^«4L/::^V^y hffi^^^ 37^. 5%C02^#T-e^ V -7 h:^^ Lfco t/c. TGF-^^i^SD 
L>&V^^#T-e^|Wl«(lL-C^l^-y h:^«^^fo/co RWV^W * 'J T ^' 3^ - i ^ 

ii:#5cm<75-^-y ■t;v*fflv>-C, : 8. 0~24rpin. 37T:. 5%C02(^*#T-e 

/hm^J^i^ LI- r t e> IS* ^* t o HI ^^Mf a n h n ;v ^ . t HI 2 

f::|t*^lll4 ic^i-o 121 4 -C\ TRWVJ (iRWV^^ v^/i®^;^*. TTGF-/?] iiTGF-/? 
SnLT^Tofc^V^;' 10%FBSl±TGF-/3 ^»-l^-f ^^trofC'^Vy 
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[0 0 3 1] 

(1) 

t V v > • j^^>^> (HE) . -9-7 7->o^ J;i!/T;vvT>'/;v--eli^^'fe 

i5'';v^;VT;^T"t: KT:-7-r n -^7 a^-yn^L/if^. SgB 10%EDTA, lOOmM Tris(pH7. 4) i^" 

[0 0 3 2 ] 

(2) T;i':^i;"7:a-^7ri5' - -if -ffitt 

^ r T ;V 5& ij -7 * X 7 r ^ - (ALP) MttM ^ * o /i o ALPffitt (D rlU ^ f± . 
ait^lOO mM Tris (pH 7. 5) , 5mM MgCh ;^ ^ ^ T'*^. 500^ lOlOO m 

M Tris (pH7.5), SmMMgCh, 1% Triton X-100t::Mv^ LTM^«54^ L/Co Wtlt6, 00 
Og'Qb^mM'L'^L-X±m^mi\XLfZo m-mrn'mt. O.OSe M 2-amino-2-methyl-l,3-propan 
diol (pH 9.9), 10 mM p-nitrophenyl phosphate. 2 mM MgCh K^±in5/Lt l^iUx.. 37 
°C X-SO^m 4 y^^'^- VLfz^ks -rCK-r^^uy'-U-W- V- -ei®.ilXrS:g405 nm(7) 
0^7fe;K*ilteUT^i6/io ^^filtii ^-nitrophenol^M V^Tf'^^L /Co It^^^ 6 tC/j^i" 
^ TRWVJ (iRWV^fflv^fcHlte:^*. rTGF-/?J i±TGF- ^ ^ i^O L "CIt o 5t ^ V 

y 10%FBS{iTGF-/? l^^f oTt^V^y b:^«<«lt*^7jN-r o 

[0 0 3 3 ] 

(3) ^fifi^T-PCR 

31Fd3^t3^##^fi5stf5^-t?*;|. collagen TypeII^Aggrican<7)^?l*=l-feS6tlRT-PCRiC 

J: '9tlteL7t:o 
[0 0 3 4] 

:^*M^^^?5<7)RNA«OWtBii. TRizol Reagent (Invitrogen) ^ffiv^fco ^^feii^'n h 
3-;vizt^v^ mM.'^'l^lzo\^xmm\^fz<D%. 200/i 1 (^i^nn^;VA^^jjn. J: < M 

m-^-C15000rpm-e^^C^o 4 V y n 7sv - }V%m. ^ - ;v?t®<?)#:. DEPCTfct::^ t 
. MKi'J^t'i l^SK^ft^L. |^l;«g(^totalRNA=trRTtC-efcLfCo 
[0 0 3 5] 

RTt±. h First-Strand cDNA Synthesis Using Superscript Illfor RT-PCR (Invit 
rogen) i3 i OTAKARA RNA PGR kit (AMV)Ver. 2. 1 (TaKaRa) ^^ffiffl LT^M L/Co First-Str 
and cDNA Synthesis Using Superscript Illfor RT-PCR{±. 50°C 60^. 70°C IS^O^f^ 
-CRmjS^^f 'feo/co TAKARA RNA PGR ki t (AMV)Ver. 2. 1 (TaKaRa) ti. 30°C 10^. 42'C 30 
99r 5°C 5:^<^^#-C-RTK)S^^T=&o/co RTtr^ v>fc ^ 9 -f -7- limTco h i3 

[RT^9-f-7-] 

Aggrecan: 5' -cctaccaggacaaggtctcg-3' (@5^!j#^ 1 ) 
GoUagen type II: 5' -ccatcattgacattgcacccatgg-3' (SB^'J^-^ 2 ) 
[0 0 3 6] 

U T;V^-f APGRfi. FastStartDNA Master GYBR Greenl^ >7 PGR^S t LTLight G 
yc 1 er (Roche) L > J!JJ.T O 9 v - t RJS^# "C^M L /c o 

[PGRy^-fv-] 

Aggrecan Forward : 5' -cctaccaggacaaggtctcg-3' (@a^!j#-^ 3 ) 
Aggrecan Reverse '. 5' -gtagcctcgctgtcctcaag-3' (iB^J#-^ 4 ) 
Gollagen type II Forward: 5' -ccatcattgacattgcacccatgg-3' (SE^J#-^ 5 ) 
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Collagen type II Reverse: 5' -gttagtttcctgtctctgccttg-3' (e5^ij#^ 6 ) 
Denature : 95°C 5# 1^^ ^ ;V 

Amprification : 95°C 15f>\ 60°C 5#\ 72t: 15^!!'^ 40^^ ^'^V 
Melting curve : 70°C lOfP 
Cooling: 40t: 30# 
[0 0 3 7 ] 

RT-PCR<75ft:^*|ll 7 t'^-t (a: Collagen type II ^ B : Aggrecan) o i^^yy<7) TRWYJ^ 
-to 

[0 0 3 8] 

#5mmfiST^^ofco >ltLtzML, RW^nM V T J: tH^^^^-etiMl^i^W^ 

•7 9 ^ > 0 is i r/T ;v T > - ^ fi:**^^^!^ ^W^^^t t^^tp $ ^^/i o 
t ^fi:6^RT-PCR<7)|t^:*^ ^Col lagen TypeII^Aggrican<75|l^&/6^1^^^$ tt/co JiJ.-h<^ 
-i-tiaj^f^^mi^lHS&^O^^RWV/-?^ :t V T ^ =grfflv^T<fc't^^7caii«:#^ 

'^^z.}ii}^x-^z>o ^m^(Dijmi. ^wmmt^i^^'')^ l 

[0 0 4 1 ] 

1 -AXIE^iJomsj : ^MA {-fy^-^-) 
@S^0#-f-4 -AXiB^iJ<7)1^0J : -^j^DNA {y'y^-^-) 

tin^^ 5 -Kiitm<^mm : -^ma (y^ ^ -7-) 

S£^iJ#-^ 6 -AXia^iJ corner : -^-b^dna (7^-7 "7-) 

[0 0 4 2] 

[HI] initio 1 co^,^7°n h n-;i/^S5iB^L7t|ll-e^;5)o ^ 

[112] I112ti^ RWV<^^^;/-fe;^ (±) hlhm\^=-iJ )\^^^--zr^7i^-t^% (T) c 

[|1°3] 03 ii. ^M^Jl ^lJ:oT«^$^^7^^^#«.li^0Jt<7)^^^t^^■r«^-* 
: h^v'; > • :i-^'jy (he) ^fe. 't'^ : T;vi^T ^7^;v-^'fe. T 

^ * "9* "7 9 »^ ^ 0 ^fe^fe) o 

[|i4l I114(±. :^«=f^:tC?^^$tLfcm^^^J:k^'-:^^^5>"^'*^o ^"^^ TRWVJ 
tiRWV=^ffl V> TTGF- yS J {±TGF- ^ ^« LT^fTo fc^ V 7 h 10%F 
BSliTGF- /? ^ I' o /c ^ V y >lr 75^0 

[1215] BlSii. RWVc0lI||5jl«<b^/F-t^'7 7-tr^;5>o 

[me] meti. t;v*ij -7:^-7.7 Ti5'--i?ffi'^tliJ^<7)^*=lr^i-i^9'7-e*^o iJ'' 

TRWVJ }iRWV=^ffiV^/iia^^«. TTGF-^J {±TGF-^ ^^LT^royi-? V 
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[H 7 ] 0 7 (iRT-PCR<7)fe:i: (A : Collagen type II> B : Aggrecan) o 7 4". f 
RWVJ t±RWV^fflV>/ill^^«. rTGF-/9j (iTGF- j8 ^tt LT^to V >y h :^«<?) 
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SEQUENCE LISTING 

<110> National Institute of Advanced Industrial Science and Technology, 
National Institute for Materials Science 
Japan Science and Technology Agency 

<120> Three-dimensional cartilage tissue generation from chondrocyte under simul 
ated microgravity 

<130> P04-0280 

<140> 
<141> 

<160> 6 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> ^ . 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 

<400> 1 

cctaccagga caaggtctcg 



<210> 2 
<211> 24 

<212> DNA 

<213> Artificial Sequence 

<220> . . 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 

<400> 2 

ccatcattga cattgcaccc atgg ^ 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: Synthetic DNA (primer) 
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<400> 3 

cctaccagga caaggtctcg 20 



<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 
<400> 4 

gtagcctcgc tgtcctcaag 20 



<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 

<400> 5 

ccatcattga cattgcaccc atgg 24 



<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 
<400> 6 

gttagtttcc tgtctctgcc ttg 23 
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RWV 5cm vessel 
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/''U' '"^^ f-f'i-', T-i'i*'v-*.»^;'''V 




15ml Conical Tube 
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[04] 



1 Week 



2 Weeks 




TG-F'&m-m TGF-3^*n TGF-j8#^^2ra 



II2I5] 



25 

20 

a 

" 10 
















^ i 




5 


» . » t 1 1 r 1 1 J - 1- — I 1- 1 1 


0 


0 1 


2345 678 9 10 IT 
Day 


12 13 14 
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[116] 




*P<0.05 by paired t-test analysis 
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ffi M A 



ltSlJ## [ 5 0 3 3 6 0 1 1 5 ] 

1 . ^M^^ H 2003^10^ IH 

2 . m^^M B 2004^ 4M IB 



tBtiE#-^ ffliE# 2 0 0 4 - 3 1 2 2 6 8 3 
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m M A M M 'If 



1 . ^M^n 0 

ft ^ 



[301021533] 
2001^ 4 n 20 



W,m^-^ miiE#2 0 0 4 - 3 1 2 2 6 8 3 
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3/E 



1 . 



pJr 



[301023238] 
2001^ 4 n 2 B 



mfiE## aiiiE#2 0 0 4 - 3 1 2 2 6 8 3 



